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B149/B108
AUTHORS s Markhilevich, K. I., Arnol'd, Ts. S., Abritalin, V. L.
TITLE: Study of the treatment of highly sensitive panchromatio

aerial film, IV, The influence of hydrazine on the
developing procass

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 505, abstract
61450 (Tr. Vses. n-i kino-fotoin-ta, no. 35, 1960, 126 - 136)

TEXT: The influence of various hydrazine derivatives added to metolo-
hydroquinone developer on the photographic propertias of aerial film has
been investigated. Some of these derivatives increase the speed of
development and the photosensitivity of the layer with a simultaneous
increase in image granularity and fog density. It is possible to select
such concentrations of hydrazine derivatives that the increase in photo-
sensitivity is not followed by an increase in fog density or granularity.
Report III, see RZhKhim, 4L429. [Abstraoter's note: Complete translation..
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ARNOL'D, TS,

- e

no,5:38 My 62,

Simplified method of processing color negatives, Sov.foto 22

(MIRA 15:5)

(Color photography)
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ARNOL'D V

Correotion to V. Arnol'd's paper "Small denominators.,® Part 1.
Izv, AN SSSR, Ser. mat, 28 no.2:479-480 Mr-Ap '64, (MIRA 17:3)
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ROZENTUL, M.A., professor; VASIL'YEV, T.Ve, dand, med, nauk; SOKOLIE, A.I.,

kand .med , nauk; RAKHMANOVA, N.V., nauchn.sotr.; PRORVICH, L.V¥., nauchn,
sotr.; ZIATKINA, A.R., nauchn.sotr.; gOL'D! iﬁ_.mch; FETRUSHRV-

SKIY, S.I., vrach; PLAVIT, P.Ya., vra [ » B.V., vrach; GLOBUS,
R.B., vrach; TGOL'DENBFRG, M.M. svrach; TUNGUSKOVA, A.X., Yrach

Results of treating syphilis according to the 1949-1951 programs. Vest.
vene 1 derm. no.1:122-25 Ja-} 155, (MIRA 8:4)

1. Bol'nitsa im, Xorolenko (for Arnol'd, Petrushevskiy) 2, ly { 2.y
koxhno~venerologicheskiye dispansery (for Plavit, Velichko, Globus,
Gol'denberg, Tunguskova) 3. Iz otdela sifilidologii (zavedmnhchiy
professor M.A.Rozentul) TSentral'nogo ko:}mouvenerologichoabqgo insti-
tuta (direktor - kandidat moditeinskikh nauk N.M.Turanov) Ministerstva
sdravookhraneriya SSSR,

(SYPHILIS, therapy

~ 1in Russia, pattern of ther.)
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KARTANYSHEV, A.I.; ARNOL'D, V.A.

[Cosmeticm’.‘ﬂﬂm“metichesku ukhod za kozhei. Kiev,

Gos. med. igd-vo USSR, 1956. 156 p. MLRA 10:4
(SKIN--CARR AKD HYGIENE) ( )
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[Cosmetﬁcaro of the skin] Kosmetichnyi dogliad 3a shkirolu.
Kyev, Dnrzhmdvydgv URSR, 1957. 147 p. -~ (MImA 12:1)
(COSMETICS)  (SKIN--CARE AND HYGIRNE)
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KARTAYSHEV, Anatoliy loasafevich, prof.; OL'D, Vera Aleksandrovna,doktor

£ggceaaed] 3 ASTVATSATUROV, K.R., red.; THic HUPAK, V.D., tekhn,

[Cosmetic care of the skin] Kosmeticheskii ukhod za kozhei. 2,
ispr. i dop. izd. Kiev, Cos, med,izd-vo USSR, 1961, 188 Pe

(MIRA 1534
(SKIN—-CARE AND HYGIENE) (HAIR--CARE AND HYGIENE) )
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4RNOL'D, V.I.(Moscow)

Visiting the school club of nathematics at
the Moscow Sta
University. Mat, pros.no. 2:241-245 57, (;;RA 11:7)

(Moscow--Mathematics)
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TANATAR, I.Ya. (Moscow); SKOPETS, Z.A. (Yaroslavl') "ARNOL'D, V,I.
(Moscow); DYHKIN, Ye.B, (Moscow); LORDKIPANIDZE, B.G. (L‘vov)
KONSTANTINOV, n. N. (Moscow); anxzrn P.4A, (Hoscow)

Problems of elemantary mathematics. Mat, pros, no,2:267-270 57,
. (MIRA 11:7)

(Mathematics-~Prohlems, exercises, etc.)
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The possibility to represent funotions of two variables in the
forlpx LPx) + ¥ (Yy) 'j, Usp.mat.nauk 12 no,2(74):119-121

Nr-Ap '57. ' (MIRA 10:7)
(Punctions of several variables) '
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AUTHOR: Arnol'd, V. I. 20-114-k-1/63
—_— T ——

TITLE: on the Funotions of Three Variables (0 funktsiyakh trekh
peremennykh) .

PERIODICAL: ?oklu%y Akademii Nauk SSSR, 1957, Vol. 114, Nr 4, Pp. 679-681
USSR .
ABSTRACT: The present paper deals with & method of proving & theorem
which makes the gotal solution of the thirteenth problem set
up by Hilbert possible (in the sense of a refutation of Hilbert's
" nypothesis). » : ;
Theorem 13 Any real steady funotion f£(xq,X2:% ) of three:
variables. assumed on the unit hexahedron E can be represented
in the form - \

f(x1,12,x3) -i z}:hié[?id(_x“xz)’x]] ) : .

ied 3-1

The funotions of the two variables h i and P, 4 8re in this
case real and steady. This theorem i% a resuﬂ of the exisjenee
co of Kolmogorov's representation ( ) é ( )
£(x4,%X,,x3)=2_h X1 X x]
Card 1/2 ."2”.-*&’*."2”'
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ASSOCIATION:
PRESENTED:

SUBMITTED:

Card 2/2

On the Funotions of Three Variables 20-1h=4-1/63

and of the following theorem 2 Nadl

With any family F of the real and equally graded steady func-
tions £(§) assumed on the %tree" ‘%1t is possible to realize
the"tree™ in such 3manner in form of a subquantity X of the thre
dimensional cube E- that ction of the family ¥ can be
represented in the form £ (%)= %.tk (x ) The points of the

"treeM .__.shuvo & small run:[fioliflon indox @3.x-(x1,x2,x ) is
an image $£ = in the "tree" X; f,(xy) are steady real funotions
of a varinblo. where f) depends a¥esdily on £(in the sense of
a uniform convergerce). The author then gives several definit-

-ions and proofs. There are 2 references, 1 of which is Soviet,

Moscow State University imeni M. V. Lomonosov(Moskovskiy
gosudarstvennyy universitet im. M. V. Lomonosova)

April 1o, 1957 by A. N. Kolmogorov, Member, Academy of Soiences,
USSR
April 4, 1957
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"Some Questions of A
pproximation ang Representation of Functions.,"

Paper gy
S bmitted at International co

o ngress Mathematicians, Edihburgh, 14-21 Aug
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ARIOL'D, V.1, (Monkva)

Reprasnntihg functions of ssveral

iablea“qy su
functions of a small ol porposition of
1161 v 1ler mimber of variablea. Mat. pros. no.3:

(Functions of seveys: variables) (M4 11:9)
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Amron'nhv I, (Mosk'va)
Visiting the school club of mathematics at the Moscow State
University (Conclusion). Mat, pros. no.3:241-250 158,

(Lbscow--lmnemtics ) (MIRA 11:9)
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GAL'PERN, S.A, (Mookva); LOPSHITS, A.M. (Moskva); BALK, N.B. (Smolensk):
ZHAROV, V.A, (Yaroslavl'); BYAKIN, V.I. (L'vov); ARWL'D. V.1,
(Moskva); MANIN, I.Yu. (Moskva); DYNKIN, Ye.B. THoskva): Bidiss
vomv.ag: (Moskva); ALEKSANDROV, A.D. (Leningrad); VITUSHKIN, A.G.

(Mosky
Problems of elomentary mathematics Mat
. « Pros. no.3:267-270 's58,
(P-hthematics--l’roblama. oxercises, otc,) (MIRA 1129§
/
I«:nm' AL a : TI
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ZALGALLFR, S.I. (Leni
.1, ngrad); SKOPETS, Z.A (Yaroslavl!
. » s fe ; m -,
é{fgar('mm, g.::ngxs, Yo.M. (Moskva); LEVIN, v.xf (rbfﬁvﬁ’)”f’é"é&a{i?«'
8.3, al; LYAPUIOV, A.A, (Moskva); ARNOL'D. Vv I. (Mosky ) '
SHITS, A.M, (Momkva) Gl e Tt NRoskval;

Problems of higher mathematics, Mat,pros, n0.3:270-274 's58

(MIRA 11:9)

(lhthemtica--l’robloms s 0Xe6rciges .. otc.)
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AUTHOR;:

TITLE:

PERIODICAL:
ABSTRACT:

Card 1/2
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On the Representation of Continuous Functions of Three Variablga
by Superpositions of Continuous Functions of Two Variables

(0 predstavlenii nepreryvnykh funktsiy trekh peremennykh
superpozitsiyami nepreryvnykh funktsiy dvukh peremennykh)

Matematicheskiy sbornik, 1959, Vol 48, Nr 1, pp 3.74 (USSE)

The paper contains the detailed proof of the theorem announced
by the author in / Ref 1_7: Every real continuous function of

the variable £(x,,x +X,) defined on the unit cube EJ admite a {
1772273
representation
23
f(x1px2.x3) = ii_,a Jﬁhij [kf’ij(x1 ,xz),xB] ’

where the funotions of two variables hiJ and 13 are real and

continuous, The proof bases on 2 theorems and 23 lemmas which
partly, in a somewhat other form, can be found already in the
paper of Kolmogorov [/ Ref ?.__7, where also the final result is
somewhat strengthened. In an appendix some constructions of
A.S. Kronrod Ref 4_7 are colleoted. The author thanks his

S S — e
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. On the Representation of Continucus Functions of Three SOV/59-48—1n!/5

Variables by Superpositions of Continuous Functions of
Two Variables

teachers A.G.Vitushkin, and A.N.Kolmogorov for advices.

There are 27 {igures, and 9 references, 5 of whichk are Scviet,
1 Polish, 2 German, and 1 American.

SUBMITTED: December 25, 1958

Card 2/2
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AUTHOR: Arnol'q, v, I., Meshalkin, 1., D.

TITLES A. N. Kolmogorov's Seminar on Selected Problems in

Analysis (1958/1959)

PERIODICAL: ?Spek?i matematicheskikh naule, 1960, Nr 1, p 2U7-250
USSR

ABSTRACT: The seminar was devoted to the following two groups of
problems: I.Incorrectly posed problems in analysis and
mechanics, i.e., problems whosec solutions depend dis-
continuously on a parameter. IT. Mathematienl models of
turbulent motion of an incompressibile viscous fluid,
The rirst group dealt mainly with the boundary value
problem for the vibrating string, The papers by N. N.
Vakhaniya, B, V. Boyarskiy, v. I. Arnol'd and A, N,
Kolmogorov presented a survey of this tople. 1In the
second group, Kolmogorov pointed out two facts: (1)

In decreasing the viscoslty 1 the laminar solution
of stationary problems becomes unstable, cr stable

Card 14 in a very small region, both of which are not observeqd

_7"
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A. N. Kolmegorov's Seminar on Selected 17¢
. 814
Problems in Analysis (1958/1959) ééV/h2—15~1~21/?7

In reality; mass depends onl ;
2 Yy on a typilcal velocity
a typlcal length, and is independent of 10 . he v and

proposed investigation of solut T the ,
problems lution of the following

Du — 9p
D = — gy vAu-fysing,
Do
—1)—- = - ..(l,.’. - vAy
ay ’ o
qu g l (=)
dxr —*. (')y - On ]
where
D 1] 3
TR T A R i
o2 o2
TR -+ ,),,! ’
Card 2/4
e .
33 2 % e
2 73 s
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A. N. Kolmogorov's Seminar on Selected 77814
Problems in Analysis (1958/1959) SOV/42-15-1-21 /a7

the solutions being periodic in 2a and 2 M 1in x ang Y,
respectively, and satisfying

a n

S vle, p)dr= {wir, pay = )

o
—-u n

He stated the hypothesis that for small V turbulent
solution should appear, (1n the sense of nontrivial
invariant meagure [ in the (u,v) space) and that
—> L (V——~46). Thus far the hypothesis could
not be verified on any mathematical model. There are
25 references, 6 U.S., 12 Soviet, 3 French, 1 German,
2 Dutch, 1 Chinese, 5 Recent U.S, references: V. Wasow,
Asymptotic Solution of the Differential Equation of
Hydrodynamic Stability in a Domain Containing a Transgi-
tion Point, Ann, Math., 58 (1953) 222-252; . Wasow,
One Small Disturbance of Plane Coutte Flow, Journ. Res.
Nat. Bur. Stand., 51 (1953) 195-202; E. Hopf, Statisti-
Card 3/4 cal Hydromechanics and Functional Calculus, Journ. Rat,
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Problems in Analysis (1958,/1959) eobed s{gg}ﬁe 15-1-21/
-15~] - 27

Mech. Analysis, 1 Nr 1
Iterations of Analytic §322§2087“1233 C. L. Siegel,

H ns, Ann. of
(18251))61527}’3 \F;éthhn’ The Dirichlet Pl‘OglegaF'gI', :3, 4,
1431-15Y, q on, Amer. Journ. Math. 63, (1941)’
Card 4,4
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GXL thgﬁéggsﬁa)zélgmﬁﬁghmu; K:([RILIDV. A.A, (Moskva);
¥, V. H - » M. (Yerevan); xuz! :
(Moskq(rﬁ);kvvm)q.'. G. (SShA); FADDEYEYV, D.K. (Ienin;rad); AHIInlIIc')L?; .
xGRA.ImV' _ OH Ia ; IVANOY, V.F. (San-Karlos, Kaliforniya, SSHAT: '
OATIY, .1 (Mookva); LEBEDEV, N.A. (Lemingrad); IOPSHITS. A.M
{ oskva); ZHITOMIRSKIY, Ya,I,; MITYAGIN, B.S. (Moskva): SK(.)Pl'i'S.
A (Taroslavl!); PUANKARE, ' '

A, (Frantsiya); GAVEL, v
Ghekhouovaldyn)- SOLOMYAX M2 Ie o. y V.V, (Brno,
BARBAN, M.B. (Tashkent); Fﬁlm.(x.ﬁfn%"ad)3 LEVIN, V.I. (Moskva);

Froblews, Mat, pros. no.5:253-260 '6
. L4 [ - o. .
(Mathematica-~Problems, exercises, stc.) (MIRA 13:12)
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ARNOL'D, V. I., Cand. Phys-Math. Sci. (dlse) "On the Represen-
Ay e o

tation of Continuous Functions of Three Varlables or Superpogi-

tions of Continuous Funtthons of Two Variables" Moscow, 1961.

3 pp (Moscow State Univ.. Mechanical-Math. Faculty) 200 coples

(KL Supp 12-61, 249).
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ARNOL'D, V.I,

—— e ——

. Remarks on numbers of rotation, Sib, mat, zhur, 2 no,6:807-813
N-D '61. (MIRA 1537)
(Rotating bodies) (Dynamics)
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Nomographic calculability with the aid of the rectilincar abacus
*of Decartes. Usp. mat. nauk 16 no.4:133-135 Jl-Ag '6l. (MIRA 14:8)

\JNomography) (abacus)

A

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7

@Eﬁ%ﬁ%ﬁ%ﬁ@mﬁmﬂN&Kﬁﬁﬁ&ﬁmﬁm%ﬁﬁﬁﬁﬁﬁﬁmﬁﬁﬁ@ﬂmﬁﬂ FADLEE ORI LT L I A D

2 R S

e Bbeye

/6.2 §00 8/038/61/025/001/002/003
J§.56oo : c111/0222

AUTHOR: _Arnol'd, V.I. _
TITLE: Small denominators.I., On the mapping of the Cirole onto itmelf

PERIODICAL: Akademii nauk SSSRs Iszvestiya. Seriya matematicheskaya,
Vg25, n°o1’ 1961, 21-86 '

TEXT: The paper consists of two partss I. On analytic mappings of the

cirole onto itself, II. On the space of mappings of the circle onto

itself.

In the first part it is shown that uder certain assumptions an analytio
mapping of the circle into itself whidch is little different from a -
rotation can be changed in a rotation by an analytic transformation of
variables, Let F(z) be a function real on the real axis and analytic in

its neighborhood, F(z+2@) = F(z), F'(z) f~1 for Im z = O, Then to the

mapping of the strip of the complex plane 2 —» Az #z+F(2) there corresponds

a homeomorphism B of the ciroular points w(z)-eiz: w =w(z)-pw(Az) MBw
which preserves the orientation. In this sense, A is called an analytio
mapping of the ocircle onto jtself. Let 2 X be the rotation number of A.
If mis irrational then there exists a continuous real funotion ¢(z) of
the' real z so that wp(z+2%K) = P(z)+27 and

Card 1/6
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Plaa) = §(z)s2 X p (1)
The author océnjectures: There exists aset MC »y1] of measure 1 80 that
for every M€ M the solutions of (1) are analytic with the rotation
nunber 2K M for an arbitrary-analytic mapping A+ But he only proves
Thqq'i-_emv 2y Given a family of ‘analytio mappings of the oircle
- 2 =P A(5,8, A)ZE 42 XM+ A4F(zy €) (2)
depending on two parameters &, A, and such numbers R>0, £,%>0, K>0, L0,
that - , )
F(z42K, E) = F(z, € )i

for

1 .
2§ for 1m z = Im €= O it always holds Im F(z, £) = O;

3 Im z| €R, IE1S €, 1t holds

|F(z, €)1€L 1€l (3).

4) For an arbitrary integral m and n, the irrational number ® gatisfies
the inequality

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7"
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Smell denominators.I. On the mapping... C111/C222
. Then there exist numbers ¢' and R', 0< £'g “o’ O<R!' &R, and funotions
A(€), W(zy &) real for real € and z and analytic for|E|< 8!, 'Im s|< B!
80 that . ; ’
(A(zy €,8(E))v E) '\P(zo f_)+2'ﬂ,~. (5)

The proof oonsists in the construotion of the solution of (1) by the

solution of the auxiliary equation g(z+2 1[,«)-3(25) = f(z). For this

equation it is proveds,,,

Theorem 11 Let f(z) =f(z) be an analytioc 2% -periodic funotion, let

|£(z)} £ C for |Im z|€R, Let /Ab‘o an irrational number, X>0,and /

-2 5 (9)

for arbitrary m and n >0, Then g(z+2 'm)-g(z) = £(z) has an _analytic
solution g(z) = §(z) and for |Im z| €R-2'§ and an arbitrary §<1,

o<8<’5il it holds
Is(z)lﬁi% , (10)

Card 3/6
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|a*(2)] € 2% . (1)
kst

For the solution of g(z+2 X M)-g(z) = £(z) with the aid of Fourier series
there appear no denominators by which the convergence is rendersd more

diffioult. The ocaloulation of the suocessive ocorrections which suit the
solution of the auxiliary equation to the equation (1) is carried out
according to a method of Newton's typs.

A multi-dimensional version of theorem 2 is given. The results of the
first part of the paper overlap partially with the papers of A.Finzi.
In the second part the author oconsiders the space of the mappings of the
olrole onto itself, and he investigates the meaning of mappings of a
different type within this space. Applicatione to the investigation of
trajeotories on a torus and on the Dirichlet problem for the string are
glven. The author obtains several partially known results, e.g.
Theorem Jilet R = (¢A1,....r\Q be a veotor with inoommensurabln

components so that for every integral veotor X it holds:

I(F.'i)»‘—%‘—,,-

Oard 4/6

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7"



-RDP86-00513R000102120008-7

B OB e S R AR OT I AN IO T a4 T R S D 1 Y

S/038/61/025/001/002/003
Small denominators.l. On the mapping... c111/¢0222

Then there exists an E(R,C,n)> 0 so that for_ every gnalytig veotor
field %(!) on the torus (i.e. such one that (?4-21!:'*) - '}(&)) whioh is

-> >,
sufficiently small, IF(x)1<€ for |Im ?l( R, there exists a veotor ¥ for
which the system of differential equations

-g%’ - D)+

. omp

by an analytic transformation of variables,

Altogether the paper ocontains 19 lemmas and 15 theorems, The author
mentions A.N.Kolmogorov, V.A.Pliss, A.A.Andronov, L.S.Pontryagin, N.N.
Vakhaniya, P.P.Mosoloy, S.L.Sobolev, R.A.Aleksandryan and R,Denchev.
There are 11 figures, 24 Soviet-bloo and 19 non-Soviet-bloo references.
The four most recent references to English-language publications read
as follows: F.John, The Dirichlet problem for a hyperbolioc equation,
Amer.J.Math.,63 (1941),141-154; C.L.Siegel, Iterations of analytio

Card 5/6
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functions, Ann.of Math., 43, no.4 (1942), 607-612; Anzai, Ergodic skew
product transformations on the torus, Osaca math.Journ., 3, no.1 (1951),

83-99; A.Wintner, The linear difference equations of first order for

angular variables, Duke Math.J., 12 (1945), 445-449.

SUBMITTEDs September 17, 1959

Card 6/6
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AUTHOR: Arnol'd, V.I.
TITLE: The stability of the_ equilibrium position of a Hamiltonian

system of ordinary differential equations in the genersl
elliptic case

PERIODICAL:s Akademii nsuk SSSR. Doklady, vol.137,no.2,1961, 255-257
TEXT: Let p = q = O be a fixed point of the system

) . r):
Q=35 P=-Fo (1)

where H(p,q,t) = H(p,q,t+2x) is analytic in p,q,t. The case where

B -‘,\r+02r2+”.+c rn+'ﬁ)(p,q,t), (2)

where 2r = p2+q2, H - O(rn"'1) is analytic in p;q;t; B3 2 and at least onex

) (221 <00 is different from zero, is called general elliptic. The
author considers the case where A is irrationai. let ./\.k be the set of

such A that for all integral m,n >0 it holde

card 1/ 6/
%%%“ 5
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D nenip --K—"z—' . (3)
(1m}+in})

Le{:./\ be the union of the condensation points of all/\k.

Theorem 11 If A& /A then the equilibrium position 0,0 of (1), where the
Hamiltonian funotion H(p,q,t) is of the general elliptic type (2), ie
stadble.

Theorem 2: Under the assumpiions of theorem 1, in every neighborhood of
the otrole p » q = 0 of the p,q,t-space there exists an analytic

invariant torus TFAwith the equation r = r( w,t) (= arc tg % ). On the %

torus Ty , the analytic coordinate “y(\,t) can be introduced so that
the equations (1) assume the form Y =pron Tw+ The set formed by the

tori T, has a positive measure in the p,q,t-space.
Theoreg 3t Let

H(r, @st) = Hy(x)<H(z, b)), (4)
where dH /dr -fn+ {1(r), //\(;J\k, £1.(0) = 0 and the function

T{_ Pl .- ‘.’_
R B
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T- 2. @ (r)ei(mtpﬂtt)
o » mn
n+n“§0 . K
is analytio for iIm‘{’,t lég , Ir\g S -« 3% and satisfies
ITicu - 57, (5)

while .7k (r) is analytic for ‘ri&gr, and
a af! -b
3% =0 e lgrfge - 87

Here >0 is a certain constant; N,k,a,b are natural numbers. If the ‘X
equations

2k+28+28+4b ~ N< 3k-14-2D;

h<107%k% § ¢ oag (1)

are satisfied then there exist funotions R((,t) and Y (v ,t) 24r-periodic
in gend t and analytic for {Imy,tlg 0.1¢ 8o that on the torus r = R(yyt)
from the equations Y|

A A
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it follows . A (here W=y +Y).

Theorem 41 The equilibrium position of an autonomous Hamiltonian systenm
of equations with two degrees of freedom is stable in the general
elliptic case if 7\2/7\ SN,

Here the general elliptic case is the case where
) ~
H(p1 9?2’(11;(12) ax11.1"’}‘2]’2"'H0(r1’1‘2)*' B(P1aP29q1’q2)s

. Py

n
i ~ n+1 2 2
where Ho(r1,r2) =i+%'_'2c“r1rg ; H= 0(r1+r2) » 2r, = pi+qy , and
The author mentions A.N.Kolmogorov. There are 2 Soviet~bloc and 2 non-

Soviet-bloc references. The reference to the English-language publication

reads as follows: D.D.Birkhoff, dinamicheskiye sistemy (Dynamic systems),
¥.,1941,g1.111.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im.M.V.Lomonosova
(Moscow State University im.M.V. Lomonosov)
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e serd c 111/ ¢ 222
SURETE *ﬁrno.}‘!‘d—g__Vo I
TUTLE: Generation of quasi-periodic motion from a family of

periodic motions
-R1001CALs  Akademiya nauk SSSR. Doklaedy, v. 138, no. 1, 1961,

13-15
TEX"- The motion of the point x,y on the torus is called quasi-
arrfadyy if
a _ %
dx S (1)

Lhiern ) is an irrational constant while x,y are coordinates on
torus so that (x + k, y + 1) and (x,y) is the same point of

ha toras.
‘ X

= wuihor considers differentisl equations

t}' v

rea N o+var tf (x5y) (2)
saere a and & are parameters, f(x,y) is an analytic function. In

ard 1%

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7

. o B SR T R R A BT A B R S AR SRR, BRI BT
S I G RO R AR | LS A S 122 'erdfo :

e e Uis AL P O SE O L A Tt g Pl

23157
8/020/61/138/001/001/023
¢ 111/ ¢ 222
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(Ref.1s V. J. Arnol'd, Iav. AN SSSR, ser. matem., 25, no. 1, 21 (1961))
it is shown that for small disturbances = f(x,y) there always existis

an a(%) so that (2) for a = a(' ) can be brought to the form (1) by /
an analytic coordinate transformation. Here it is shown that in the v)\
elaborated case ) e 0 the undisturbed periodic motion for small
disturbances goes over into a quasi-periodic one,

Let /} i be the set of those points + for which {»n 4 m: . Iy on”
for all integral m and n; n f 0. Let /N be the union of all

2

!.,L;‘ for ,-_': - 0,

Theorem 1s On the torus T let be given the differential equation
d .
Té' '.:‘f(IDY)P (5)...

where f.-- parameter, f(x,y)-- an analytic function. Let 3 f(x,y)dx >’

for all y. Then for every sufficiently small ) .~ ,/‘\, - thére exists
an f.()) and a transformation of variables.z = z\(xoy) analytic in
Card 2/14 '
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c 111/ ¢ 222
X,y 80 that (3) aseumes .the form dgz/dx-= X . The set £(} )(} & .7V
has & positive measure; zero is its condensation point.

Theorem 2: The assertion of theorem 1 holds faor the differential
equation

d . .

Ef ~ioet i CR(x,ys0) (4)
on the torus, where ¢ -0 is constant and F(x,y,s) is analytic.
The proof of theorem 1 is given by a reduction of (3) to (4). Thise
reduction is carried ou%}by

‘ Y- y1(x;y,.) » Y - {,Q fk?lgx)dﬂ . where ?;a f - f and f(y) )

pl
kS

;- ; Y W R
801 el and then y,(v,) = By 1 5y Iy, ) §<

has the form (4).
The proof of theorem 2 is based on the basic
Lemmas Let the differential equation

Card 3/
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on the torus T have the number of revolution 4 V. Sog s let F(x,y)
be analytic for !lim x.y '~ “ 'F' e M, For a | *~ 0 let

t

{ o i a=Te, . f4
Sooptvg sea o e 4L NCY
Then there ‘exista_\a transformation y = y{(x,z) analytic for
'Im xgz 2 v € vl g0 that ><
dz .
- = N .
dx ' Fpew (x.2)
where Fnev is analytic for ilIm 152 {+ % and
{ v « X
Pnew l&,‘ 14 °

1N
The author mentions A(N.Kolmogorov. There are 2 Soviet-bloc and 1
non-5oviet-bloc references.
ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni .V.
Lomonosova (Moscow State University imeni M. V.Lomonosov)

PRESENTEDs December 9, 1960, by A. N. Kolmogorov, Academician
SUBMITTEDs  November 26, 1960
Card 4/4
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AUTHORS Arnoltd, V.I.

PRI S

TITLEs Some remsarks on flows of line elements and frames
PERIODICALs Akademiya nauk SSSR. Dokiady, v, 138, no. 2, 1961,255-257

TEXTs The notion of geodesic flow is generaliged by the introduction
of the so-called isotropic flows. The properties of the isotropic flows

is considerad. K

Let M - - n-dimensional Riemannian manifold; let @ = (x, § ), where

x &N is the carrier and €X - - ordered set (§1,... gk) of pairwise

orthogonal vectors of the space tangential to M in x, be a k - frame or

-
k - hedron. The frames with a common carrier form a homogeneoua epaoe o K}
all frames on M form the space Q— Kk Let dS2 = dld.___. , where dls)-- in-

variant measure in : .
The one-parametric transformation group S of SV is called the flow of

the k - hedra 3 Q—-)St @D . Trajectories of the flow are curves C onX

formed by the carriers x(t) of the elements sto . tangential flow is a
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flow of n-hedra the frame S*'wW of whinn is the aoconanying frame of the
trajectory x(t). Let v be the velocity of x(t) on i let koy..00k be

ne1
the curvatures of [ .

Definitions A tangential flow for which v = const, and k, = k, (x),..,kn.1-

= kn_1(x) depend only on the carrier x and not on the diresctions of the
vectors §1,..., En of the frame, is called an isotropic flow.

For a geodesic flow it holds s v = 1 ;3 k = 0,
Theorem 13 The transformations S* of an arbitrary isotropioc flow preserve }
the measure dJS2 .

Furthermore, on manifolds of constant curvature X the author considers

cyclic flows for which k‘l""'kn- are constant.

Theorem 2 s Every hypercyclis ‘(k2+ K < 0) flow on a surface of constant
negative curvature K is isomorphic to & geodesic flow.

Theorem 3 3 Every oyclic flow on an n-dimensional manifold of constant
(in every two-dimensiowal direction) negative curvature - 1 belongs to
one of the following three types 1

Card 2/5
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1. The flow is isomorphic to the generalized geodesio flow (11:1 = 0).
2., The flow is isomorphioc to the generalized oricyclic flow (k1-1,k2- 0).

3. The flow is isomorphic to & flow the carrier Stw of whioch is
immovable.

Theorem 4 + In the 2r-dimensional space of the curvature -1, the cyolio
flow belongs to the type 1,2 or 3 depending on the fact whether k12 is

smaller than, equal to or greater than

N 2 2 .2 2 .2 2
k k, k kn ki o0 k
*2 = 1+ -% + % + see ¢+ g : gr-2 .
k3 k’ k5 k) k5 o k2r1

In the (2r + 1) - dimensional space, all flows with k2r / 0 are of the
type 1 § but if k2r = 0 then the flow is of the type 1,2 or 3 depending
on the fact whether kf is smaller than, equal to or greater than nz .

Card 3/5
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Theorem 5 s A flow of the type 1 on a compact manifold of constant
negative curvature is a K - system (Ref. 4 s Ya. G. Sinay, DAN 131, Nr.4,
752 (1960), Ref. 7 s Ya. G. Sinay DAN 133, Nr. 6, 1303 (1960)). The ori-
spherical flow (Ref. 4, Ref. 7) is conjugate to St,

I.M. Gel'fand and S.M. Fomin (Ref. 3 s UMN 7, v.1, 118 (1952)) found the
specira of the geodesic flow and oricyclic flow with a certain group
and its subgroups.

Theorem 6 + If G ia the motion group of the n-dimensional Lobachevskiy
space, and X is the group of revolutions of the (n-k)-dimensional

Euclidean space then the corresponding dynamic system is isomorphic to

the coyclic flows of the k-frames on the manifold of constant negative
curvature ; reversely, all these flows can be obtained in this manner. /
Theorem 7 ¢+ If an isotropic flow on a Riemannian manifold which is

different from the two-dimensional torus and from the bottle of Klein

is ergodic then all rotation numbers are equal to zero and the flow has

no continuous eigenfunction being different from a constant.

The author mentions I.X. Pyatetskiy-Shapiro and B.M. Gurevich.

—rrtm g oy
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There are 7 Soviet-bloc and 6 non-Soviet-bloo references. The reference
to the English-language publication reads as follows 1 J. Birkhoff,
Dinamicheskiye sistemy (Dynamic systems) M. - L., 1941.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State
University imeni M.V. Lomemosev)

PRESENTED: December 9, 1960, by A.N. Kolmogorov, Academician
SUBMITTED: .November 26, 1960
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ARNOL'D, V. I.
"Perturbation theory and the problems of stability for planetary systems "

report submitted at the Intl Conf of Mathematicas, Stockholm, Sweden,
15-22 Aug 62

Ve, i

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7

ST L RO fr‘&z’i@“‘mﬂ’ﬁ" mﬁw%’ﬂ??mdg@.@'_ﬂ ﬂ}'xhx -eh[ SR NSHI SR 1 A 8 A SIS ALY FHIRESOr AL PR VR SRR QISR e TR R

e re—— =il

ARNOL'D, V I.
Letter to the editor. Mat.sbor. 56 no.3:392 Mr 162,

(MIRA 15:4)

(Functions, Contimuous)
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AUTHOR: Arnol'ds A

TITLE: The pehavior of the adiabatic 1nvariant for 8lo¥ periodio

yariation of the Hamilton function
PBRIODICAL: Akademiy® nauk SSSRe pokladys Ve 142, nOe 4, 1962, 758 - 761

PEXT: A function 1(py 9 A) is said to be 8an adiabatic invanant of a 4y~
namic systen which depends on 2 slowl varying parameter - et if the

yariation of I(t) = 1(p(t)s a(t) a(t)) 18 emall within a time g ~1[Eo
The autho¥ demonstrates that an adiabatic jpvariant 1 of & non-linesaT ays-

yem with @ slowly varying, periodic analytic Hamilton function B{p, 9 2)

nas the property of tion 7
go(/?)>0 guch that ‘I(t) - 1(on<M tor |EI<E (-,o<t<00), There are k’Y

6 goviet referencese

ASSOCIATION: Moakovskiy gosudarstvennyy \miversitet jm. Mo \E Lomonosove
(MosooO¥ state University imeni M. Vo Lomonosov)
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FRESENTED: October 6, 1961, by A. N. Kolmogorov, Academician /\

SUBMITTED: May 28, 1961
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~ AUTHORS : Arnol'd, V. I., and Sinay, Ya. G.

n—

TITLE: Small disturbances of the automorphism of a torus
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no. 4, 1962, 695-698

TEXT: A twodimensional torus '1‘2 is considered, represented as a unit \j
square of the (x1,x2)-plane with pairwise identified sides. An auto-

morphism A of 12 is a mapping x->AX = X where A -llain, det A = %1, 844

integral, ;i -Zaidxd(mod 1), i = 1,2, ‘Certain properties of A are
3 .

emphasized, and the following mappings are considered;

XA x = AX + eB(x)
(B(x) = (b1(x1,x2),‘b2(x1,x2)); b, are three times continuously -
differentiable functions having the period 1 with respect to X, and Xo4
€ is a small parameter). It is shown that (1) if € is sufficiently small,

Card 1/2
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A; also has the above properties; (2) an ergodic automorphism is structur-

ally stable (that is,with sufficiently small §) a homeomorphism xe>y ]/ .
exists so that %

- ox(agx) = Ay(x).
Two further theorems contain generalizations for the n-dimensional case.

ASSOCIATION: Moskovskiy. gosudafstvenn,,',y universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

PRESENTEDs January 20, 1962, by A. N. Kolmogorov, Academician

SUBMITTED: January 17, 1962
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f the stability
Classical theory of perturbations and the problen o

- 0 Jl '62.
of planetary systems. Dok1.AN SSSR 145 no.3:487=49 ( $5:)
1. Moskovskiy gosudarstvennyy universitet imeni Lomonosova.
Predstavleno akademikom I.G.Petrovakim.
(Mechanics, Celestial)
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B172/B186

AUTHORS » ‘—fffgilgl—!:_J:J_xrylo" Ae L

Uniform distribution of points on a sphere and some ergodic

properties of tie solutions to ordinary linear differential
equations ' ) ‘ T

PERIODICAL: Akademiya nauk SSSR. Doklady, ¥. 148, no. 1, 1963, 9 - 12

TEXT: A denotes an arbitrary domain on a sphere 82; x is a point of s,
Rotations A,B of 52 are oonaidered; The points '

xjAx, Bxj Aax, ABx, BAx, 321; sese (1)

pn(A) _ mes )

where pn(A) is the number of points of the sequence
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where dense on Sa, then their distridution on S2 is uniform. This theorea
“ may be understood as an ergodic hypothesis in which a semi~-group with two -

generatrices plays' the role of time. The authors generalize this theoremj

82 is replaced by a homogeneous space on which a compact Lie group is ) i
defined, whereas a free group with two generatrices or a group with three /
generatrices a,b,c, for vhich abcee is valid, is taken as "time". Then, £/
sets of linear differential equations -

' -g—’-;— = A(8)x are considered
(z = a complex variable, x = a vector (Xyoosy xn) of the n-dimensional

conplex space, A = a matrix which, except for three singular points lying -
on a Riemann sphere, depends analytically on z). The following theorem is -
formulateds  If the monodromic group of such a system is bounded, then the
system has a unique first integral (B(z)x)X) = comst, where B(z) is a v
positive definite, self-adjoint matrix. For Gauss' hypergeometric equation,
the assumption of this theorem is fulfilled. Arising from this, the

authors mention finally a number of unsolved problems.

. Cara 2/3 B B o . ;md'
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t ism. M. V. Lomonosova

st y universite
ASSOCIATION: Moekovskiy gosudarstvennyy un b ov)

(Moscow State University imeni M. V.

June 23, 1962, by A. N. Kolaogorov,'vkohdemician -

PRESENTLEDs
SUBMITTED:  June 18, 1962 _ : | . v/
.
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B187/8102

. AUTHOR: - . Arnol'd, V. I.

i pppre: - Dynamioc problens integrabie over a Liocuville theorem E

'PERIODICAL:  Sibirskiy satenaticheskiy zhurnal, v. 4, no. 2, 1963, 47",47“.
SR S ' o e et .
<i.  7PEXT: The Liouville theorem considered states that the ocanonical system | ¢

= b‘i‘"dﬁf@raﬁtiabequat»iona~p;--_,-%-}é;,,q_3f%—%,77 with nrdegrecu of freedom can
be molved by quadratures if n first integrals i = F1,F2,...Fn.ﬂp§i§i153“4?Af‘

A l " in involution, are kno_im. The equations F; = £, = const (inl......,n) from

"the 2n-dimensionale Euclidean space (p,q) produce an xn-dimensional
compaot manifoldnesa M = LR where x is a point in this space. In each of |

_their points the vectors grad F, sre apsumed linearly independent. It is|

)pro-réd that then M ia an n-dimensional»'tgrua and the point x(t) which maps‘i
- a sdblution to the differential equation x = 1 grad H moves on it I

~ Card a2

aod
‘..

| LR O P .
LIS EAP IR VLTS G ST bt

AP :
PROVED FOR RELEASE: 06/05/2000  CIA-RDP86-00513R000102120008-7"



" PPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7

» BRFHT

‘&1 25 BRI L"I:’ NSRRI RS SRS ORISR RN B LV o SO RS G e WISRERRinins SRR,

S '$/199/63/004/002/012/013
' Dynamic problems integrable ovor a ... B187/B102

. gonditionally periodically (uniformly on the surface). This is valid
' necessarily for all systems that are integrable in the way presoribed by
the Liouville theorem. The proof is based on topological considerations.
The restriction that the initial opnoe must be Euclidean is unessential. ‘
An arbitrary manifoldness of canonic structuro would not bring about any
changes. It is also possidle to assume Mf non~compact. It is shown that

the compact manifoldness M admits k irrotational tangential vector.f{iclds
grad F,, independent in each point, if and only if M is the vector produoct

with a k-dimensional torus as the base.

SUBMITTED: January 29, 1962
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163 (Mathematics--Congresse 8)

(MIRA 1638)
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ARNOL'D, V.I.

e A

Proof of A.N.Kolmogorov's theorem on the consérvation of conditionally
periodic motions with small variationa in the Hamilton function,
Usp. mat, nauk 18 no.5:13-40 §-0 '63, (MIRA 16:12)
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ARNOL'D, V.I. (Moscow)

.‘?integx'ation of equations of mechanics without secular terms; theory
of small divisors"

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 January - % February 196k
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ARNOL'D, V. I.

Instability of dynamic svatems with many degrees of freedom,
Dokl, AN SSSR 156 no, 1:9=12 My '64. (MIRA 17:5)

1. Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova.
Predstavleno akademikom A. N, Kolmogorovym,
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ARNOL'D, VI, -

Small denominators and problems of the stability of motion.in
classical and celestisl mechanies, Usp, mat, nauk 18 no,6:91-1G2
163, (MIRA 1733)
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, ACCESSION NR: APO35 a . ‘ | s/ooao/@o/156/00170009/0012
' AUTHOR: Arnol'd, Ve I | |

e e 3 it R b

| 'TTIE: On the instability of dynsmical syotems with many degrees of freedom.
'SOURCE: AN SSSR. Doklady®, v. 156, mo. 1, 1964, 9-12
';TOPIC TAGS: stability theory, perturbation theory, dynamical system

! ABSTRACT: Recent resultg in the theory of perturbations (by the author and by :
A. N. Kolmogorov) imply the exictence of many conditionally periodic motions in a |

. dynemical systenm close to an integrable one. (A conditioxiu{l.]y periodic motion with'
| perfod w = (wy,.s,%) 18 defined by equations of the form Pz W, where Pj,eee) ¢Py!
. ave angular coordinates, and Zw Wit 0 for integers ny such that £ai ==0.) :
. Put only if the phase space is of dimension = 4 does it follow from those resulis

that all motions of the system are steble. Here the author gives an example of & 3

gystem with & 5-dimensional phase space, vhich satisfies the hypotbeses of the ' i -
t provious work, but is not stable. The differential equations of the system ere:

"('Px—"“llo(.h""! “;"' '_‘71"”"“ singy (1 -£pBl, T ) '*’"5.(1, Ko cosl(p;) b cow’;’/'\'
. k ‘.‘ ey, B.—' s‘n.vi‘.;_.l..'cos t: “ ‘:";.‘ :" ;-‘ me 0o :‘ (m i

v
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. \

‘and the phase space (X3,Io,; ¥, ¥st) 18 the product of the plane (11'12)- and the
torus ( s Post) (mod 2'[(5. &'he unperturded system corresponds to g =-0, there

is a u, >0 &uch that for 0 <p< iy , system (3) 1s unstable: there is a

- |trajectory connecting the xegion Ia < ‘A with the region I, > B. The proof is
;dased on V. K. Mel'nikov's recent éxtensions of H. Poincarg's mothods, and a cer-

 tain number of new concepts, for example that of a “whisnered” torus, i.e. an ine.
variant torus T in the phase space, which 1s a ¢omponent of the intersection of -

two invariant open manifolds Ye, Y’, such that any trajectory the whisner Y*

approaches T a8 ¢ —» foo , and any trajectory in the whisner approaches T as

t —» - 02 . (The author corrects an error in a computation by Mel'nikoy,) Orig.

art. has: 15 equations, '

#SSOCIATION:  Moskovekly, gosudaretvenny*y univerciotet fm, M. Vo Loncmosova = '
(Moscow State University) . . ' o

| SUBMITTED: 307an6l , 4 s ae mew oo R
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ACC NR: AP6004069 SOURCE CODE: UR/0040/65/029/005/0846,0851 P
| AUTHOR: Arnol'd, V. I. (Mosoow) Xa B
SORGx none o : ; ~B ‘

. / 5ms gy ‘
. | TITLE: Variational principle for three-dimensional stationary flows of an ideal
fluid .

SOURCE: Prikladnaya matematika i mekhanika, v. 29, no. 5, 1965, 835-845 : K

; TOPIC TAGS: fluid mechaniocs, hydrodynamios, planar fiow, analog system, fluid 1.’10)1;
i flow stability, dimensional flow

ABSTRACT: It is shown that stationary flow has an extremal kinetic energy in
; comparison with "level swirling" flows. The equations of three-dimensional hydro-

‘ dynamice of an ideal fluid are an infinite~dimensional analogue of the following

i finite-dimensional situation. In the space x = 4%y o+ oy Tn there is given a system ' B

i of ordinary differential equations . . " - .
% X =/ (x)g o

: It is assumed that in the space x there is a "k-dimensional layering" (see Fig. 1) : ..

i that is, the space is divided into k-dimensional sheetas. The layering is system- ' ,

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7

L 17840-66
“ACC NR:  AP6004069

Fig. 1.

*invariant, i.e., the trajectory x(t) begins and ends on sheet F. E(x) is the firit.

i integral of the system, and, subject to the satisfaction of additional definitionw
; and assumptions, the following three theorems are proved: 1) the point x, isa . .
. point of system equilibrium, f(x o) = 0; 2) if an extremum point, the point of
! equilibrium . ) is stable relative to finite small disturbances; and 3) the
. spectrum of “the corresponding problem on small vibrations A} = ).E (A = ot/ dx in xq)]
is symmetrical with respect. to the real and imaginary axes of A. A hydrodynamic
: e analogue of this set of theorems is formulated, and an independent proof of the
. —r——mogua‘irdéwlbpﬁl—'rhe result is applied to the study of stationary flows: 1i' :
s - an extremum is a minimum or a maximum, then the flow is etable, that is, a small
v variation of the initial velooity field exerts little effeot on the velooity field
: - at all moments in time. The character of oxtremal pointe is carefully detailed.
. It is shown that, in the case of pllnnr flowa. the suffioient conditions of =~
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. stability relative to minor disturbances are olose t 3
. the necess conditions,
: The analysis may be applied to circular : e ’
| 20 squations g 1 riimeiod ! as well as planar flows. Orig. art. has: . :_
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. TITLE: On the tm'\of tlu*ee-dimenaionul atationn.ry f ;‘0_:1”‘ !

SOURCE: Prikludnaya matematika i mekhanika, v. 30, no. 1, 183-185

TOPIC TAGSs flow field, flow surface structure, vortex, vortex effect, vortex
trajectory, Bernoulli equation )

— | P—

s

ABSTRACT: Stationary vortex flows of an :{.ncom ressible nonviscous fluid in a bounded
rogion D are atudied. Tt 1s supposed tha T the velooity veotors and The vortex are not
everywhere co-linear. The author shows that the flow region D is generated by speoific
Bernoulli surfaces on a finite number of colls in each of which the lines of flow are
either closed or densely wound around the gurface of the torus. Tho Euler-Newton
equations of motion are given as :

Tﬂ-—gndp. d‘lvv=0 ‘ .(-;;---3-‘—-!--%-:-9)'.
These are equivalent to the Bernoulli form ’
-%;- exly,” rot ¥) - gtad u. div v = 0" (] -=;~p + Yav*)'y

h in stati forn 1s )
which in 8 onary form fv. ot v) = grad a, div v =0,

ACE NRe  AP600T586 A SOURCE CODE! un/oo40/66/oao/oo17613575185 )

AUTHOR: Armol'd, V. I. (Moacow) ‘ |
M‘M&“ ﬂv c 7

' ORG: none ‘ K Sy S
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The ctationary Bernoulli form combines with rules of veotor analyeis to yleld the
commtative equation (v, rot v) = 0°,

Then, letting v be the analytioc stationary velocity field not everywhere co-linear
with its rotor /¥, rot v/ £ 0, the suthor offers proof that nearly all streanlines are
either closed or everywhere densely packed on two-dimonsional tori; all lines of
either type £ill a finite number of analytic suboells of D. The two cases of a
Bernoulli surface with and without an edge are considered and illustrated. Orig. art.

nast 2 figures and 10 equations.
SUB CODE: 20, /=) SUBM DATE: 1GAug65/ ORIG REFs 001/. OTH REF: 001
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; ACC NR:  AP7008920 SOURCE CODES UR/OIAO/66/000/005/0003/0005‘
AUTHOR: Arnol'd, V. I. (Moscow) :
ORG: none

! TITLE: A priori estimate of the theory of hydrodynamic stablility
SOURCE: IVUZ, Matematika, no. 3, 1966, 3«5

TOPIC TAGSs hydrodynamics, perturbation

SUB CODE: 20 _

ABSTRACT! The present article gives the proof for the stability theorem formue i<
lated in an earlier article by the guthor. Let D be a domal: bounded by the" t
curves [ on the plane X, y. The solution u(x, y} t) of the "vortex equauonh

ddu

i o 3t [

1s said to be the stream function for the flvov of an ideal fluid in D.

Here (u, v] = upVy = YV1e with the boundary conditions

. ; . * . RS} iy

s e asweem ety ame—— - i e .

3 ' wes S517.07
— - 0729 1726

<W
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Let (x, y) be the stream function for stationary flow

v, VA‘H -0,

" g0 that vectors VY and 94V are collinear, It is further assumed that e
v =V (AY), for which it is sufficient that. yd ¥V # 0. Let u =¥+ ¢(x,y;t)
‘be the stream function for another flow, the relations

Sﬁ—ds-oo

being satisfied for t = 0; then according to the law of conservation of circu-
lation these relations are aatlsfied for all t. Finally, it §s assumed that in
domain D . ]

¢<—T<C- where .0<0<C<‘°:°.:

The fouowing theorem is proved: The perturbatlon‘f’ (x, y} t) at any moment of
time’ is evaluated through initisl perturbation?p = @ (x, y; 0) according to
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-dhn. Kar:} -Me g i

and l!hgwyhted l-buuyl-
r!dlnu }as been prepd. by hydrogenation of a mixt. o
N (1) oith an aldehyde over Raney Ni, by the con-
dtnuﬂon of T with sabstituted PoCHCY, by the reduction
of BsNCyHy. with LIAIH,, br by the condensation
of I with ¢n aldehyde end a phenol (B5{MeO):CHr
CH,NCH,, and 2,HO{M. EAEI.CH)VE;H:'. especlally,
were strong uterotonies. 1M 177.8-+8:3", was prepd.
with HC! ges in diorans. oMeOCH,OHD (80.8 4.) and
49 ni. 1in 100 ml. BtOH gave, by hydrogsaatian over 9 g.
Ranry Ni at 130" and l§ atrz  Inhtial ?’!sﬁuc 389 ¢
55 ’%‘) o—A!f\-‘C‘H-CH.NC-Hn by 1Y HO soll, m
'1»7%;7 (Prom d)(t:’.\rxxzn‘1 atédm 2}3‘0 &‘f‘g (‘;':hm )1,30
WMeQCAHLC HO simil ilded 3 45,) =»-
OH.CHWN CHw, b.. miz HQ sali, m 181.6-2.8°;

pacress, m. 1334°. eCyH,CHO Wy prepd., in

the same }l 33035 (64 3 ) p-lhOCnH. NCJ w b -

11-13*; HG sod, m. 'fumu

homgual (100 g.) methyhted th 124 ! in 5 ;
-2%) 2,5(MeO)

NaOH and 800 ml. H,0 gave 103.8 h(
CuHICH: C.HM!. byy 116-20°, wh vh)ded by oxida-
tion 87 .29 2.3-(MeOZCLHLCHO (I1), by, 125-9%, m. 624",

11:33.3g.)and 34.1 l {dild, whb EtOH l.oﬁl)ml hydro-
genated with 7 g, Ni at 130° end 110 atm. initigl pres-

cemeat T T R M e ), TRr i ean L

y!ekled 23.2 H' (47.9%) 9 cO).C.H.(‘H.’iC.H
Cl slt, sa. rale. 1a. 56-
l 8% { mm oq. EtOH) 2,34 MeO CH,I\C;H.., m.
£8-100°, gave in BtOH the H (I salt, m. 18%-7° 2,4«
{MeO)CHyCHO, m. 68-70° {4rom (.(,L) [prepet. In 670G,
tedd from 2,4-(HO):C.}{.CHO| (408g.)4Iml. 1 120 ml
f;uou anu © g Ni, hydrogenated at 130° and 128 atm.,

‘yitlded 8% g (653 ) I.HA!tO).CJIoCHnNC e Dy
1

30°; H(Q salt, m 175-7 irrate, m. 130~1° (from dli},
BtOH). .(OMQ), (13, g.) in 30 mi. CiH,, mized
with B0 ml coned HCI. the mixt. satd. with HCI, treated
with 8.8 ml. 49% CH), satd aguin with HCI, ollowed to
stand 1 8 hrs , the uq layer removed the CH, lave: washed
3 tunes with Hyf) dried with o 400, Bitere! wnd "o+ Altrate
reflused 4 hrs with 20 nu [ veelded 113 g a0, 3 8
(MAORCH W CELNC M by 370 WG sal prepa 1a
MeOH with HT in MeOH wm  19% }(" from MeDH-
Me,CO), m. 157 -81° (alrer Arymg wn macue at [00°); pie-
ate, o m. 11780057 p-MeOUHLOH (2485 g Y in 00 gnl.
BtO™ mixrd with 17T ml 1 tn 5 ml. 1{.0 an{ the mixt.
treaied witl 18.5 ¢ 38.7% Ciiyd 8t 15° during 20 niin, gave,
after standmg 2 davs, 22 g. (A0%) 2,.5-HOX Iln))(Ji.CHr
RCH, b !24-8°, MOl salt, prepd in B1OH, m
183-3.8" (from KtOH) rate, m 143.56-4 5° (from HO
and BtOH).  2,6{MeDY é‘(cuo {164 g) 1 100 ml,
BtOH hydrogenated over 200 mg [0y with & trace of
PeSO« gave 2,6-(MeOyCiHit HyOH, m. 18.8-8°. which,
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fm"' :n e o hM‘cO).C.H'.CQH, m. 182 4%
2'¢ o A e -— e ol prepd. in 8% yield by met yiatien of aresoreyiic acid)
» EVAPI. 49 panus brinw itk in Jidded, atie;

» (47.1 5 ) was transformed with 50 10 CHy 1o sta chlorge
Thit compd. (18.6 4. 40ﬂ : “"m’_b" SB(MAOLCH,CH,CL. iy fed. it 51 ) g 1m0 ml L pave 396 g 1629 3 4
. ve ,0 . 42,8 th 20 ml. [ in 100 m). CH, (M!O,ICCHDCONCQHu(V). m. 8215 4° (hrom (2Cl,j. Drop-
bus 157.8° 1 sa ,‘( 5%) ‘5{5"0}&”.(—'”:”&11», ping 24.9 8. V in 250 m! E4,0 into 250 m), E1,0 cor.tg i‘J.
after drylng); preregrr: mﬂ!w: fropaalt, m. 101~3° LA, and rfluxing the mint 21 fr ave 81 85 ¢ (03 19])
Lydn ol F 108 2 18 (irom 38 M) L8 (MOWCHCHN G v, 1y ifeae. i (8 e
100 n]. EyOp! b l-m?- W MeO sH,CHO T in 188.8-7° thrun diorane Mo} Mewde, m. jid & At
: my. PO, i Il 0 Treating 18.8 § 124 CHAOMeh, mlsed with 5 3 p

038%) 3,44 Ol (AcH ) 25 mi &

] . o 1.CCly. and 15 g. CaCh, with 12 6 mi.
to 37- . (gaj%'sl’a_‘;(um&,"’o the ch nride, 0% HCl at 10~12* duning 30 mun . and reflexing the org.

HaNCyH,a, | 19)2 layer, after evapg the sofvent in vocwo, 2 hrs. with 90 mi. §

3 1.9. 160-4° {bom dloxans);, HOT ok none  oon s ety CuH,, yielded 9.1 g, IL4LUON G CHr

{ kg:\u: m. 101 &f{!‘am molst M&:CO);  oicrase, ., NColly, by 140-2°, Yo HCl sair, 157-61° (from

rom nq. BtOH). Sate. the mlat. ot 09 g 111 " ﬂl'mane snd then from Me,CO); picrate, m. 107-8°. Simi-

g"oo ml. CyH,,37.8 . (AcH), g\ufﬁo ml. coned. HC) at 0-5¢ reaction of 87.3 r 1.2,4-CeHy(OMe), 13.9 g. (AcH )y, 38

'with HCI, keeping the temp. 80 win. at 9-4° and 1 by, at, ml. HCI and 300 ml. C,H, satd. with fce ooclin"’ with HCI,

20°, dalnlug the 8q. layer, and refuxin the org. llycr’ and 87 ml. [ gave 592 . (60.1%) 3,4,54 Af WCoilly CHy-

writh 100 1. T 1.8 bra. yietded 24.0 E (208 41.2MeCH.. NCHu, bopoo 135% pucrate, m. 160-60°" &y iy

SNL:H..),C.HJOMe)., g... P8-32° H(Vsult, . 3110 alc. (44.4 5.5 In 530 mi. MeOH treated with CHyN, in

12.3% vicrage, 1n. 1818 g°. Pipzrons) (6i.4 .} in 130 ml EtyO gave a quant. yield of 3,4.8{MeO)CH,C11,0H whisl;

|F'OH, 31.25 g. 1. and 73 8- NI, hydrogenated wt 70* and a3 transformed to the chioride.  Thls dissolved in #00 ini.

113 atm. iuitis! pressyre, gove 498 ( B%)3.9{CH,O,}.  CuHq, refused 2 hry with 4 g 1 yielded 46.2 ¢ 145

Ca,CHINCH,y, by, m’n 0% HC salt, m 29842 . AMEONCHCHWNCHy m 43 4" biay 167-60" (72.59,

Durats, m. 1859 5°. Bensodtoxan (12 g.} in 300 mi, based on the o ringyl ale ). H (Y sali, oy, 102-4°; picrate,

sty mixed with 280 ). coned. HCY, the mixt. satd. with ~ m.167-8 5°.  Trimethylgutiic acia (172 g.) was translormed

toe mou]:f with HCI 33, treated with 8] 1n), 33.6% CH,0, to 74.8 g (89 7%) 2.6 Mel ), Cy 1,01 (V1), m. 54-5°, by,

matdd. aguin with HCI, and the org. Inyer beated with 162 ¢ 138~40° according to Cer patent 162058, in the proesence of

hrs. on the stean-bath gave J04.4 & (B8.8%) 8.4. 10§ NusSiOp.  Treatng 07.0 g. VI in 200 ml. Bt with

(S CHONCHCH NG, (IV), b 176-8; ;}a sl m,  37.88 Tund 33.3 nd CH,O (comty 0.397 §. CH:O lu I ml.

‘k . 5-05 H ﬁ!{mls, ;n 170.5-3°, athon of IV with sain.) Ignve. u)llrrJl"\L(‘l}x}' « u(};nom ltmpa.. 3.1 ghqﬂ.ﬂ%)

MoO. gave  3,4(CH,0 CoHL, A R T AL 3 S-HAMeOWClty CHL N Codlva, m. | 4-0°, Gl sels,
Vaultin (30.4 g.) and Iﬁ.?kg..! .h‘;(l)’ls% ml 13478 %i')‘

I BtO'], b .mo (fron MeOH-MesCO); pucrate, m. 18345
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~ARNOLD,  ZDENER

7 Fooe 2ok Armold “amd iarel Hejio

i Crech, 85,207, Dec

Syntheses 23, T

the qusu.ﬁ_\um of citral (1) with Me;CO in the presence of |
el dry ThOR: (1) ju Cylly, thus raising the ylelds to 74-819%.
&Y 15 (3,7 5.3 in o boiling 260 ml. dry Cils and 123 ml. dry

Me;CO treated dropwj! during 90 min. with 30.4

N |
in 50 ml. dry CH,, boding continued, the mixt, wolaf 30
min., the 1l, sepd., and the product distd., yields 28.4- §

31,7 g. pawicwnone, used in the syntheiis of vitamin A.
: T.1. Urb&nckﬂ\ p‘/
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W Zdendk Ambld and
{]FH ?, 1B Unaton of CTT'C
(1) is con*ldonnhly necelerated by ndidn, ol 3% org. .

Ycrundcs. thus lowering the logses caused by escaping gases,
ato a. boiling mixt. of 1 kg, I and 6 g. 131,0, is passed O
_ 12-23 hrs., the mixe. then udded with stirdug and cooling
~ to 20 g. CHCHCOC (IT) aml 2 1. pyridine, the temp. kept
1 he. at 60-70°%, and the product distd., gave 670 g. 1, ysed
in the synthesis of ehloramphenico). . T J,.
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Geneml synthesis of F.ch B-chioroacry laldeh)dcs Z. Aokl
ard J. Zemlidkq (Czechoslovak: RYST ST, ‘rague].
Chens S8 Ty =Sttt 1or umanm \\uh
POC), or COCI. can lornylate carbonyl compds. to wield 8.
chloroacrylaldeh)( proceeding via® the uaternary salt
[RCCL: CRCH; a\\lo-]\, tlusxscupporlc«l by independent
' synthesis of the salts from the coreesponding dimethyl.
. nminometh)lenc detiv. The Quaternary salts are readily
zed’ to  S-chlora: cacrylaldehydes.” By the former )

mcthoé the following R'CCY; :CRCUO are prt?nl n,; u’ )
% yield, and #3? given): H, Me, 38.5, 14820: Mo,
(6.6, 1.4915; A\le. El. 7.0, 1.4871; H, By, 50 80.0, 1 4:(»)
.7,- 1.58‘)3; U(R’

(C”[)q]. 54.'. 1.5235;
.SRR' L) CH ).,. "2 1.5227; RR’ ‘= .
vl.5248. By lhe’lnllct method: H H, 73.0, 1.4823 (prcpd

HO0); and COClY;  Me, ll. 55.7, 1 A8);
//I Et. 1. 83,7, 1.4745; Cylty,, i, 70.9, 14718 bh, ll 86”
// o(m, 25-g¢);’ PhCH,, H, 8] 8,

= (m. 323 c.ar’]
KZ 9. Q
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gf}clg;;f‘u ¢ Czechoslovakia G-2
= ¢+ Organiog Chamiatyy, Synthetio Organio Chewigtry )
Abs, Jour, : Raf, Zh
. Ur, - a
. o Kpimiye ¥, 6, 1959 16357
Inctitut, Arnold, Z.; Zemlicka, J,
Title H

Synthetic Reactions of Dimeth
Interaction of ylformamide. II,
and Phosgene, Ketals with Dime thylformamide

Orig. »
Orig. Pub. : Chep, listy, 1958, 52, No 3, 458-467

[

Abatract t Stud
Y of formylation of di t ;
c eth l-k v &
pﬁgéogiﬁgt?vahfinone (1), propiophernone (IIy age:i:eqc({?%%l
“1th dinethya otmasag, (erlohsy (Vg SYoboranone (v1) !
1 I11),
g}xle 1::33;;.5212;0?: ;i‘d:hihg:oggcts of f‘ormylagiognof‘hle{et?:;:s
é reaction t ¢
gqm?cgt?gﬁ*gf an intermediate quaternary saglt(efcp}jidggﬂgcvfeil; =
pendirsxgzupon é}l;g()ﬁatt;ggedegonmposétion of which ogcars,“de o=
o) and R! and of. )
?;??,Ia gor 1rrq1§ to different schemes: D(leitI}%]g (Sgaﬁt‘)i%g'
; 37203 L(CHy ) NCR=CR 'CH=N (CH, ), 171~ (X3} > CF 'CHO

Card: 1/
”
AR J K TR EIXFMEIOA SF T ey Kex B EEEA PAES T RIAENIRY AL 3T R AEves = TRk AEETPALEY HAOEOPIS R0 ERIGAINY BISEON
T L L L L L G e T O I L | et T e TR AR
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Country ¢ Czechceslovekin
Catctsory : lovekia G—2

f—t
0
(V)
wn
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Abs, Jour,

Authopr
Institut,
Titlo

e oo en

Orig Pub,

abotract  ; (XI) SGHL (@H,),NCR=CR! {
- 2NCR=CR'CHO (xI1) (CH;).N
Cﬁﬁg(cng, (XTIT) 2= x3."By the action og‘ (CH:T:N ggg-
of isoblizg’:g;geggnﬁ:[%{)pﬂi{?&%é to fogrgglate diethyl ketal
ether of pinacone (XIV) were upelels 1.4823) and diethy
unsuccessful, Al]l !
SEGEE e 196, 10 My Brethl ko Sl
VIII {n 160 ml dichlopettes ais, 0 27 BOlo VIT and 0.125 mole
>th dded at 0° 0,05
I, heated 3 hours at 40© agg o 197 mole ketal of
X cemposed with 0,2
Cimmamts sidthyas 2,50 PHACRCL daver yicalid s “obtora:
. g ) yie . BP 55-70° (bath
0.2 mm; aqueous layer saturaéed with chésaandtzifiggggﬁe)/

Cord: 2/
I S ‘ - I 7";“7“;_:_'777‘_%;_
2 53 CROE ; R S AT SAARIRTEY IO H ESSES
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1 Country ' Czechoslovakia
Category=

Abs, Jour,

Jﬁut ;AAOI'
Inatituiy,
Title

.Orig, Pub.

Abstract :
vacuum,

gave XII, R = C¢H

CeH,
MP

layer evaporated in vacuum,

yleld L4i,6%,
MP 89-90° (from 50%

C6 59 Ri= CH3, w
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with CeHg- alcohol, 1:1,
from aqueous soluﬁ%onﬂof residug extraction with
= leld 25,7%, BP 130¢ 0.2
1° (from ether)(su,éitates’az 60°/0,12 ﬁm)' 30es i
residue dissolved in
ethane and used ether to precipitate XI, R = C H
MP 205-207°(decomposes ) ; pic ?P&f
aleohol), After
from CHzchHzcl-layer was separated X,
y Yield 92,1%, Bp 86-94° /0,15 mm,
th 4 N solution of (CH3)NH in CyH, 'for

G-2

Extract evaporated in

agueous

ichlor-

t g'z ¥

rate H N

ormylation of ké%ai'%}s
R = C6H5,

By heating of X,

AR HRae
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Country
CGthory

Czechoslovakia

Abs. Joun,

Author
Institut,
Title

Orin Pub,

ahstroet 1.9 hours was
= CHy, yield 53,
I gave

-

ifle !

R
&ent
MP 193-1

Formylation of

120-140°/10 mm) of XII

= CH; R'= H (X1ITa) (1

ggzb iﬁ R = CHy, R'= H

. N50,, MP 100-1010:

199572
MP 1580 Hinld1ve1s of mf BAleS
8%) wixture of XITa and XII

with aqueous kcj and hydrolysis

iggde}i;tiggcuum gave XIIIa, yiel
1 ] . XIIa W

canas as synthesize

APPROVED FOR RELEASE: 06/05/2000

Synthesized XII
/0.08 mm, Mp Bo_&y

R = C6ﬂs, R'=

1 ° (from ether).
mixture (yield 4,6%, BP

R'= H (XIla) and XIlI, R =
by ¥aper chromatography) ang
97° (decomposes; from pyridine)
hlorate CgH,,N,C10, xv),
queous KOH at 25° yielded

?
of resulting chloride in
4 (from ether):

d 59.4%, MP 6
d from CH3COCH=CHC1 (0,3 male
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Country :

C&ggggis’: Czechoslovakia Gu2
Abe, Jour,

author : 19357
Institut,

Title :

Orig. Pup.

Abstract P and 300 m

N 1 2.3 N solution of

Solpene (at 00), yield 77.5%, BP 111-1150 /5 ra) *seril
82%, BP 105-1100 % . B2Y€ X3 R = tert-Cyfy, Ri= H, yicra "
16321650 (Pron stg, 203 D20 147055 semidabbazone {S3)

= tert oL b rog.'gogf alcohol)% and small amount of XIIT ’RME
mates at"3 ’l+0°;0 MP 38.5% (from ether at ~ 75°), subli-
2 dimetiyin, mo-c,}cl?";énfé’f{“‘%’l:i1°“1°{d“§$a% of V'gave

mm, MP 87-87.5° (from ether)(sublimate s oryok pil/=121°/
From ketal of VI'was obtai gr)(sublimates. at 75-80°/0,1
d 2-ethoxy- +1 mm).

yield 59%, BP 1L0-160° he Ooxy-cyclohexene-{-a]
Cards 5/?’ 40-160°/11 um, MP 36° (from ether at — 7%0)
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Count. ry .

Czechoslovakia
Catogory

Abs, Jour,

Author
Inastitut,
Title

o so sa

Orig Pub,

Abstract ¢ (sublimates at 30~
MPpP 207-207.5° (
liquid NH; addeq 0.05 mole
and boiled for 4,5 nours with 0.3
for 3 hours with

31.5
72.8% XIV, BP €5.£76 /20 mm, n2

"-COCBr(CH;),, BC(0C,H;)3 and zn
Was synthesiged H céc?
BP 148/12

H,S0 ’g :

from 50% alcohol).

0.7 0,

precipitate sulimgteq
yield 100%,
Card: ¢m

at 145°/0,1
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5‘0/0.1 M) ]
Pinacone,

5 g Ba(OH), and 200
1.4128, From 0.1 mole CeHy-

in C¢Hq
CH;),CH(OC,Hy ),
5 8 XVI'treated
with ice, for 30 minutes, decomposed with ice

MP 158-158.5° (from 75%
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) .

nzo'D 105100; Sc,
To 0.2 mole X in 100 ml

replaced NH; by C,H,
mole (C,Hg),S0, and ghen
nl

water; obtained
hours)

vield 14.7%
with 20 m) 804,

gboiling 10
V1),

mmy £0 got CgHyCOC(CHj),CH)
alcohol), %yrolys is of
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Country ' |
Catcrto;-y : gf'sgggsmvmm . S !
@ : Org ¢ Chemistry. Synthetie Organic Chomistry

138, Jeur ¢ Ref Zhur - Knia., No 5, 1959, No. 15277
Suthor Arno

Instituy, o 14,2,

Title - : Preparation of Tetrame thylformamidine Salt;

and Their Vinylogs
Oric Pub, : Chem. listy, 1958, 52, No 3, 468-473

Abat :
abatract ¢ gé.g;?hylcarbaml chloride (I) is condensed wit
aoow CH3)o (II) (by heating), causing the gepa
[? on of CO2 and formation of the salt P |
ticn3)zuca=x(cn3)2]c1 (III); the same reac-
: cgn)w;;; jinylogs of II of the general type
NCH?' ch :caono (IV) yields the salts L(cEy)o-
mt;,, dH -N(cn3)2]x (V), obtained earlier as
ediate compounds during the Synthesais or

Cara: 1/6
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